The flow of blood through the arteries is first to be considered. These vessels constitute a series of pipes, always fuH, but only occasionally distended. At each impulse of the heart, they receive an additional quantity, which at the moment urges a portion of that contained in them into the minute vessels, and also causes them to dilate, which their elasticity allows; the impulse having ceased, then elasticity reacts on the contained blood, and expels the remainder of the surplus portion which has been received, so that directly at the systole, and indirectly through the agency of this elasticity, the No. 347.?No. 5th. The circulation of the porta, spleen, corpora cavernosa, placenta, &c.
6th. The progress of fluids in the lacteals and lymphatics, and in the excretory ducts of the testis and other glands.
To these I may add the following?
In cases of obstruction of the orifice of the aorta, when the aperture has been reduced to the size of a crow-quill, and arterial pulsation has scarcely been perceptible, I have seen veins bleed most freely, not surely from the heart's action. If a tourniquet be tightly screwed so as to compress every artery of a limb, the veins, when cut, will bleed freely, and be completely emptied.
In ordinary bleeding, blood will not flow from a vein, of course, if none is admitted into a limb; but if there is, the strength with which it flows by no means corresponds, in many cases, with the force of the arterial pulsation. These facts, however, only prove the power the capillaries have of propelling the blood ; they do not prove that the circulation in the veins is influenced by them in common ; but they render it extremely probable, and it is very easy to conceive that, if a number of these vessels are every moment discharging their contents into the veins, tubes which are constantly contracting the areas of their diameters as they meet; that such a force will be generated in the larger branches as will materially assist the venous circulation.
It has always been deemed necessary to assign some auxiliary causes, besides the propulsive force of the heart, to explain in a satisfactory way this venous circulation: of these, there are many so manifestly incapable of aiding it, that it is only astonishing that men of high talent should for a moment have deemed them worthy of notice. Such are, the increasing^size of the veins facilitating the return of blood ; which is manifestly erroneous; as the sum of the branches is, on the contrary, much greater than the sum of the trunks;? the greater size of the veins than of the arteries ; this would, if any thing,*in the upright posture of the body, be a disadvantage rather than otherwise, and can only facilitate the return from the larger half of the body when we are in a horizontal posture. The valves, which may and do prevent a reflux of the blood, but never can aid its advance, except during muscular action, when an influence is created similar to that of the forcing pump: thoaction of muscles, however, is only occasional, and we cannot admit an occasional cause as productive of a permanent effect. The pulsation of contiguous arteries has also been held by Bichat to be another means; but it is extraordinary that he should not have perceived that this must act equally in each direction, and consequently retard as much as it propels. 
